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Sealing Collar 



The present invention relates to a sealing collar for a 
cylinder-and-piston unit, wherein the sealing collar is 
essentially received in a groove that is inserted into the 
cylinder or the piston, respectively, and the sealing collar 
comprises two sealing lips, the first sealing lip thereof 
being acted upon dynamically and making catch at the piston or 
the cylinder, respectively, while the second sealing lip 
thereof is acted upon statically and rests on the bottom of 
the groove. 

The objective of sealing collars of this type is to seal a 
working chamber in relation to the ambience, and the sealing 
collar can be fitted either to the cylinder or to the piston. 

EP 0 889 265 Al discloses a piston seal including an inside 
sealing lip and an outside sealing lip, with the inside 
sealing lip being stressed dynamically, while the outside 
sealing lip is stressed statically. The outward end of the 
outside sealing lip projects in an axial direction from the 
outward end of the inside sealing lip. A bead that is used as 
a support and makes catch at the piston in a radial direction 
reinforces the prior art sealing collar. 

DE 198 12 041 Al discloses a sealing element for sealing two 
coaxial surfaces displaceable relative to each other in an 
axial direction. Said sealing collar comprises an outside and 
an inside sealing lip abutting radially on the surfaces being 
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sealed. To increase the force by which the sealing lips bear 
against the surfaces, the sealing lips are interconnected, by 
radial webs. 

To enhance the sealing effect it is generally desirable to 
make the ends of the sealing lips sufficiently elastical 
because friction can be reduced and the sealing effect can be 
enhanced hereby- This means that the sealing lips will have a 
relatively long and small design. However, as the inside 
sealing lip with its free end reaches into the area of the 
boundary between the cylinder and the piston and these 
boundaries move relative each other, there is the risk that 
the end of the sealing lip is squeezed in the slot between 
cylinder and piston. This can occur in particular when there 
is a major pressure gradient between the rear side of the 
sealing collar and the sides of the sealing collar associated 
with the sealing lips. 

Remedy is taken in providing the sealing lip which is stressed 
only statically and disposed on the bottom of the groove for 
accommodating the sealing collar with a relatively stiff 
design and additionally making the end of this sealing lip 
project axially over the end of the dynamically stressed 
sealing lip. The result is a construction similar to the 
design illustrated in the above-mentioned European patent 
specification. It is, however, disadvantageous that such a 
stiff sealing lip provides a reduced sealing effect and does 
not lend itself to ease of mounting. 

In view of the above, an object of the invention is to 
configure a sealing collar in a fashion allowing the two 
sealing lips to have a very elastical design, while an 
additional objective is to prevent that the dynamically 
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stressed sealing lip can be squeezed in the slot between the 
two surfaces to be sealed and/or the statically stressed > 
sealing lip can be deformed by abutting on the groove wall, 
its effect being impaired thereby. 

This object is achieved in that the sealing collar includes a 
circumferential extension that extends in parallel to the 
sealing lips, is arranged radially between the . first sealing 
lip and the second sealing lip and projects from the sealing 
lips in an axial direction. It is ensured by said extension 
that the ends of the sealing lips are prevented from getting 
into contact with the radially extending wall of the groove, 
and it is furthermore prevented that the dynamically stressed 
sealing lip can move into the slot between the surfaces being 
sealed. This is done in that the extension moves into abutment 
on the wall of the groove and thus keeps the ends of the 
sealing lips at a distance from this wall and, hence, from the 
slot as well. 

In order to reliably prevent the sealing lips and/or the 
extension from being squeezed between the walls of the groove 
and, hence, impairment of the operability of the sealing 
collar, the width of the groove is preferably larger than the 
inside width of the sealing collar. 

A special advantage of the invention involves that the 
statically applied sealing lip can have a very elastical 
design because it no longer has to ensure that the dynamically 
applied sealing lip is kept at a distance from the slot 
between the surfaces to be sealed- Therefore, the second 
sealing lip is preferably configured such that it can be 
passed over by pressure fluid flow and hence provides the 
effect of a valve. As regards the dynamically stressed sealing 
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lip this is possible within limits only because this sealing 
lip must have a relatively robust design. 

To maintain sufficient stiffness of the extension, the 
strength of the extension as a difference between inside and 
outside diameter has at least the same rate as the strength of 
each of the sealing lips. This imparts a comparative strength 
also to the back of the sealing collar so that the sealing 
lips can generate the necessary radial preload. 

As explained hereinabove, the sealing collar of the invention 
is especially appropriate because it not only seals a 
pressurized space but additionally is in a position to act as 
a valve when the direction of the pressure is reversed. 
However, because the end surface of the extension abuts on the 
radial groove wall during fluid overflow, the end area at the 
free end of the extension is provided with radial apertures 
according to a favorable aspect of the invention, said 
apertures allowing pressure fluid to pass through in a radial 
direction. It can be achieved this way that the pressure fluid 
flowing basically via the statically stressed sealing lip can 
flow off in a radially inward direction in the area of the 
groove wall. These apertures may e.g. be bores extending 
radially through the extension. 

iVIanuf acture can be simplified because the apertures in the 
extension are open in an axial direction towards the free end 
of the extension. The extension indicated hereinabove as being 
circumferential will then be decomposed into single extensions 
being placed on a circumferential circle preferably at an 
equal distance from each other, the free ends of said 
extensions being supported on the groove wall. Usually the 
supporting members connected to a sealing collar are made of a 
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material that is stiffer compared to the material of the 
sealing collar. 

A particularly low-cost design is achieved, 'however, when the 
extension is integrally connected to the sealing collar and is 
preferably made of the same material because the collar herein 
can be made in one single casting operation without coupling 
two parts. 

An embodiment of the invention will be explained in the 
following by way of the accompanying drawing. 

The drawing shows, in a broken-out and cross-sectional view, a 
section of the housing of a cylinder 1 of a cylinder-and- 
piston unit 1, 15, said housing accommodating a sealing collar 
3 in a groove 2, Said sealing collar 3 comprises an outside 
sealing lip 4 disposed radially outwards and an inside sealing 
lip 5 disposed radially inwards. The outside sealing lip 4 is 
statically stressed and laterally movable in groove 2 to a 
small extent only. On the other hand, a peripheral surface 14 
of the piston 15, shown in a broken-out fashion, is displaced 
with respect to the inside sealing lip 5. An extension 6 is 
arranged radially between the inside sealing lip 5 and the 
outside sealing lip 4 and abuts with an end surface 12 of its 
free end on a wall 7 of the groove 2, maintaining the two 
radially offset sealing lips 4, 5 at a distance from the wall 
7. The free end of the extension 6 is provided with radial 
apertures 8 through which pressure fluid can propagate along 
the wall 7 radially inwards to a slot 9 provided between the 
housing of the cylinder 1 and the peripheral surface 14 of the 
piston 15. A corresponding displacement of piston 15 allows 
pressure fluid to flow from the wall 7 into a space 10 
disposed behind piston 15. Fluid flow over the sealing lip 4 
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is possible when the pressure in an area 11 of groove 2 being 
disposed on a rear side 13 of the sealing collar 3 is higher 
than in the area of wall 7. 

The invention can be described briefly as follows: 

The objective was to find a possibility of preventing the 
axial abutment of the front surfaces of sealing lips of 
sealing collars 3, the so-called primary collars, on the 
groove wall 7 in a master cylinder, for example in a plunger- 
type construction with stationary sealing elements and 
plunging pistons. Said abutment of the sealing lips 4, 5 is 
avoided by the profile of the collar of the invention. Between 
the two sealing lips 4, 5 extending in an axial direction, the 
profile of the collar is additionally provided with an 
extension 6 configured as a supporting rib and projecting over 
the axial lengths of both the inside sealing lip 5 and the 
outside sealing lip 4 to a considerable extent. At the free 
end of this supporting rib 6, there are apertures 8 evenly 
distributed over the periphery and meant to avoid an 
inadvertent sealing between the supporting rib 6 and the wall 
7 of groove 2 as well as ensuring a sufficiently large flow 
cross--section . 

It is known in the art to support or have the primary collar 3 
of a master cylinder abut on the inside sealing lip 5 or the 
outside sealing lip 4 alternatively. This impairs or prevents 
a correct functioning of the sealing lips. In particular the 
flow of pressure fluid over the outside sealing lip 4 at a low 
fold-over pressure is hardly possible in the event of frontal 
abutment of the outside sealing lip 4 because the sealing lip 
4 is not freely movable. However, said fluid flow over the 
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outside sealing lip 4 is an absolutely necessary function of a 
primary collar 3 for the purpose of volume compensation. • 

The advantages of the integrated middle supporting rib 6 in 
the primary collar 3 are an improved sealing lip function and 
a lower fold-over pressure of the outside sealing lip 4, 
especially in the case of volume compensation. 



- 8 - 



List of Reference Numerals: 



1 


cylinder 


2 


groove 


3 


sealing collar 


1* 


sealing lip 


5 


sealing lip 


6 


extension 


7 


wall 


8 


aperture 


9 


slot 


10 


space 


11 


area 


12 


frontal surface 


13 


rear side 


14 


peripheral surface 


2 ** 


piston 



Translator ' s Note : 



the correct reference numeral is '4' 
the correct reference numeral is '15' 



